Protective roles of SIRT1 in atherosclerosis.
SIRT1 is a NAD (+) -dependent class III histone deacetylase (HDAC) that mediates the effects of caloric restriction on lifespan and metabolic pathways in various organisms. It deacetylates both histone and non-histone proteins, and targets proteins with diverse cellular and tissue functions. In the vasculature of rodent models SIRT1 mediates vasodilatation via eNOS-derived nitric oxide (NO) and scavenging reactive oxygen species (ROS). Recent studies demonstrated further protective roles of SIRT1 in vascular biology and atherosclerosis. In endothelial cells and macrophages SIRT1 has anti-inflammatory functions by downregulating the expression of various pro-inflammatory cytokines by interfering with the NF-kB signaling pathway. Deacetylation of RelA/p65-NF-kB by SIRT1 in macrophages also suppresses the expression of Lox-1, a scavenger receptor for oxidized low-density lipoproteins (oxLDL), thereby preventing macrophage foam cell formation. Moreover, SIRT1 has been shown to regulate the activity of Liver X-receptor (LXR), thereby promoting ABCA1-driven reverse cholesterol transport in plaque macrophages. Finally, SIRT1 suppresses the expression of endothelial tissue factor (coagulation factor III) and hence exerts anti-thrombotic properties. These findings indicate atheroprotective effects of SIRT1 in atherogenesis and highlight the need for translational research from bench-to-bedside. Indeed, SIRT1 activators are available for experimental research and undergo clinical testing. Taken together, these studies suggest SIRT1 activation as a promising therapeutic approach in atherosclerosis. Further studies are necessary to better understand the exact role of SIRT1 in the protagonist cells orchestrating atherogenesis and to identify the specificity, target effects and putative off-target effects of these promising SIRT1 activators.